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Abstract

Background: Neurogenic detrusor overactivity incontinence (NDOI) is often
inadequately managed with oral therapy.

Objective: To assess efficacy and safety of abobotulinumtoxinA (aboBoNT-A;
Dysport®; Ipsen Ltd.) according to etiology of NDOI.

Design, Setting, and Participants: Two phase III, randomized, double-blind
studies (CONTENT1 [NCT02660138] conducted in Asia, Europe and North
America; CONTENT2 [NCT02660359] conducted in the Americas, Asia,
Europe and Oceania) both included patients with spinal cord injury (SCI) or
multiple sclerosis (MS), with inadequately managed NDOI, regularly
performing clean intermittent catheterization (CIC).

Intervention: Patients in CONTENT1 and CONTENT?2 received aboBoNT-A
injections 600U (n=162)/800U (n=161), or placebo (n=162) into the
detrusor muscle.

Outcome Measurements and Statistical Analysis: Primary endpoint:
mean change from baseline in number of NDOI episodes/week at Week 6.
Secondary endpoints: proportion of patients with no NDOI episodes;

A full list of study investigators can be found in the Supporting Information Materials.
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incontinence-related quality of life (I-QoL); urodynamic parameters; and time-
to-retreatment. Safety was also assessed. Statistical analyses were conducted
for pooled populations by etiology (aboBoNT-A doses vs. placebo).

Results and Limitations: Of 485 randomized patients, 341 (70%) and 144
(30%) had SCI and MS etiologies, respectively. A significant reduction was
observed in mean NDOI episodes/week at Week 6 with both aboBoNT-A doses
versus placebo in the SCI (all p < 0.001) and MS (all p < 0.01) groups, as well as
significant improvements in I-QoL and urodynamic parameters. Median time-
to-retreatment was longer in patients with MS (48-62 weeks across doses) than
those with SCI (39-44 weeks). Safety data were similar between etiologies.
Urinary tract infection was the most frequent adverse event; similar numbers
were reported across treatment groups.

Conclusions: AboBoNT-A was well tolerated and significantly improved
continence and bladder function, and QoL, in patients with SCI or MS with
NDOI performing regular CIC.

Patient Summary: AboBoNT-A injections improved QoL, symptoms, and
bladder function in patients with SCI or MS with bladder muscle overactivity

KEYWORDS

1 | INTRODUCTION

Disruption of the nervous system controlling the lower
urinary tract can cause neurogenic detrusor overactivity
(NDO), a chronic condition resulting in involuntary
detrusor contractions (IDCs) during bladder storage and
often associated with urinary incontinence (UI; neuro-
genic detrusor overactivity incontinence; NDOI)."»* NDO
can occur as a result of neurologic conditions, including
multiple sclerosis (MS) and spinal cord injury (SCI);
NDOI arises due to high detrusor pressures and/or
reduced volume capacity."” Management of NDOI
includes use of intermittent catheterization (aseptic or
clean [clean intermittent catheterization, CIC]) to
achieve regular bladder emptying at low pressure, and
to minimize risk (from elevated pressures) of upper
urinary tract deterioration.>™* Although not well charac-
terized, renal deterioration is more common in patients
with NDOI due to SCI versus an MS etiology.>®
Pharmacological therapies, typically anticholinergics,
can be used to reduce detrusor contractions; however,
these can be ineffective, and many patients experience
adverse events (AEs).>*

Botulinum toxin type A (BoNT-A) has shown
efficacy in the treatment of NDOIL’"'* BoNT-A inhibits

that causes incontinence.

AbobotulinumtoxinA, Botulinum toxin, multiple sclerosis, neurogenic detrusor overactivity
incontinence, spinal cord injury

vesicle-mediated neurotransmission through cleavage of
synaptosome-associated protein 25 (SNAP-25); SNAP-25
is integral to the soluble N-ethyl-maleimide-sensitive
factor attachment protein-receptor complex responsible
for docking and fusion of synaptic vesicles to the nerve
terminal membrane for neurotransmitter release.'>'*
Thus, BoNT-A directly affects the efferent pathways of
detrusor smooth muscle activity via inhibition of
acetylcholine release and may inhibit afferent neuro-
transmitters and sensory pathways. Different BONT-A
formulations are recommended as second-line ther-
apy’’; however, only onabotulinumtoxinA (onaBoNT-A;
Botox®, Allergan, Inc.) is approved for NDOI in the
United States.'® In a previous analysis, no difference in
efficacy between MS and SCI etiologies were observed
with onaBoNT-A 200 or 300U treatment of NDOL"’
However, patients were not required to regularly
perform CIC; the risks of new onset CIC, urinary
retention and urinary tract infection (UTI) were found
to be higher following onaBoNT-A treatment in patients
with MS compared with SCI; and the majority of the SCI
group were also already performing CIC."” The clinical
program presented here assessed abobotulinumtoxinA
(aboBoNT-A; Dysport®, Ipsen Ltd.) in patients with
NDOI due to SCI or MS who regularly performed CIC
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(CONTENT1 [NCT02660138] and CONTENT2
[NCT02660359])."® Given the difference in patient
populations between studies of onaBoNT-A and
aboBoNT-A with respect to CIC status, a pooled analysis
of data from the CONTENT studies was performed to
evaluate whether etiology of NDOI had an impact on
efficacy and safety of aboBoNT-A, since it has already
been shown that aboBoNT-A 600 or 800U was well
tolerated, and improved bladder storage symptoms,
quality of life (QoL), and urodynamic parameters in
the overall population.®

2 | METHODS

2.1 | Study designs

Full details of methodology have been published.'®
Briefly, CONTENT1 and CONTENT2 were phase III
multicenter, randomized, double-blind, parallel-group,
placebo-controlled studies in adults with SCI or MS and
NDOI uncontrolled with oral medication and requiring
regular CIC. CONTENT1 was conducted in Asia, Europe
and North America, and CONTENT2 was conducted in
the Americas, Asia, Europe and Oceania. Patients were
randomized (2:2:1:1), stratified by etiology (SCI/MS) and
prior intradetrusor BoNT-A use (naive/non-naive), to
receive aboBoNT-A 600 or 800U or placebo in the
double-blind placebo-controlled (DBPC) cycle and
aboBoNT-A 600 or 800 U on fulfillment of retreatment
criteria (Figure S1). Patients could be reinjected =12
weeks after treatment if they achieved a <30% reduction
in weekly NDOI episodes with no safety concerns.

2.2 | Ethics approval

Both studies were conducted in accordance with the
Declaration of Helsinki, the International Conference on
Harmonization Consolidated Guideline on Good Clinical
Practice, the FDA Guidance for Industry: Computerized
Systems Used in Clinical Trials, and local regulatory
guidelines. All patients provided written informed
consent.

2.3 | Patients

Patients aged 18-80 years with NDOI for =3 months
before screening due to SCI (=T1 level, occurring =6
months before screening) or clinically stable MS (per
investigator's opinion with no exacerbations within 23
months before screening; Expanded Disability Status

“Iro urology_Wl LEY—‘—ISS
Scale assessment not performed) were enrolled. Eligible
patients had an inadequate response after 24 weeks of
oral medications to treat NDOI and routinely performed
CIC for 24 weeks before screening. Patients receiving
oral medications (e.g., anticholinergics) were to continue
their regimen during the study. Exclusion criteria
included previous or current tumor or malignancy
affecting the spine or any other nonstable cause of SCI,
medications that affect neuromuscular transmission, and
unstable MS (which can affect urinary symptoms and
therefore interfere with treatment effect measures). Full
details of eligibility criteria have been published.'®

24 | Assessments and outcomes

Patients recorded urinary events in a 7-day eDiary in the
week preceding study visits at Weeks 2, 6, and 12. An
incontinence-specific QoL  questionnaire (22-item
Incontinence-QoL [I-QoL]; a 5-point response scale)’
was completed by patients at baseline, and Weeks 6 and
12. Urodynamic parameters (maximum cystometric
capacity [MCC], maximum detrusor filling pressure
[MDFP], occurrence of IDCs, volume at first IDC
[V1stIDC], and detrusor compliance [DC]) were mea-
sured at baseline and Week 6.

The primary endpoint was change from baseline in
number of weekly NDOI episodes at Week 6. Secondary
endpoints included: proportion of patients achieving
different thresholds of reduction in weekly NDOI
episodes; change from baseline in I-QoL total summary
score and domain scores; proportion of patients with
211-point improvement in I-QoL total summary score;
change from baseline in MCC, MDFP, V1stIDC, and DC;
proportion of patients with no IDC during storage; and
time to retreatment. Full details of assessments and
outcomes for the pooled randomized population, have
been published'®; outcomes according to etiology are
reported here. Analyses by etiology were preplanned for
the primary efficacy endpoint and for the secondary
efficacy endpoints included in the hierarchical analysis.

Treatment-emergent AEs (TEAEs) were assessed and
classified as previously described.'®

2.5 | Statistical analysis

Descriptive statistics are presented for data from all
timepoints. A priori statistical testing was performed
during the first 12 weeks of the DBPC cycle according to
NDOI etiology (patients with SCI who received
aboBoNT-A 600 or 800 U vs. placebo; patients with MS
who received aboBoNT-A 600 or 800U vs. placebo).
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Mixed-model repeated measures (MMRM) analysis was
conducted with change in weekly number of NDOI
episodes from baseline as a response variable, and study
(CONTENT1 or CONTENT2), treatment group, visit
(Weeks 2, 6, and 12), treatment-by-visit interaction,
treatment-by-visit-by-etiology group interaction, and
stratification variables (etiology of NDO and prior
intradetrusor BoNT-A for NDOI) as fixed effect, with
baseline value of weekly NDOI episodes as a covariate
and patient as random effect.

A logistic generalized linear mixed model (GLMM) for
repeated measures was fitted for NDOI responses using
repeated measurements at Weeks 2, 6, and 12. The
proportion of patients with no episodes of NDOI was
analyzed as a response variable, the model included
treatment group, stratification variables, visit, study, baseline
value (weekly number of NDOI episodes), and baseline-by-
visit, treatment-by-visit, and treatment-by-visit-by-etiology
group interactions as fixed effect. The logistic GLMM was
fitted using logit link and binomial distribution. Changes
from baseline in QoL endpoints were analyzed with
MMRM,; I-QoL total summary score was calculated as:

100 X (the sum of all items recorded in electronic

case report forms — 22)/88.

Change from baseline was calculated for urodynamic
endpoints and was assessed with an analysis of
covariance model. A logistic regression model was used
for analysis of the proportion of patients with no IDCs at
Week 6. Details of statistical analyses have been
published."® No imputations were performed for missing
data. Safety data were summarized descriptively.

3 | RESULTS

3.1 | Baseline characteristics

Overall, 485 patients were randomized between March
2016 and July 2019 (aboBoNT-A 600U: n=162;
aboBoNT-A  800U: n=161; placebo: n=162;
Figure S2); NDOI was due to SCI and MS in 341 (70%)
and 144 (30%) patients, respectively.

Baseline patient characteristics according to etiology are
presented in Table 1. Overall, demographics were similar
between etiology groups, except for: a higher proportion of
males and of younger patients in the SCI group; a higher
proportion of patients with MS had previously received
BoNT-A; mean number of NDOI episodes per week and
mean DC were slightly higher in the MS group; and mean
MDFP was slightly lower versus the SCI group. In patients

with SCI, the most common neurological level was T12,
trauma was the most common cause, and the majority were
American Spinal Injury Association Impairment Scale (AIS)
Grade A across treatment groups. The majority of patients
with MS presented with relapsing remitting MS. Duration of
NDOI symptoms was similar between all treatment groups
for both etiologies.

3.2 | Efficacy

Statistically significant reductions from baseline in number
of weekly NDOI episodes at Weeks 2, 6, and 12 were
observed with both aboBoNT-A doses versus placebo in both
etiologies (Figure 1A,B). For the primary endpoint analysis at
Week 6, mean change from baseline in weekly number of
NDOI episodes was —19.5, —20.9, and —11.1 (SCI group) and
—23.4, —29.7, and —13.0 (MS group) for aboBoNT-A 600 U,
800 U, and placebo, respectively.

The proportions of patients achieving reductions
from baseline in NDOI episodes of 250%, =75% or 100%
by Week 6 were significantly higher for aboBoNT-A 600
and 800U groups versus placebo in both etiologies
(Figure 1C,D). Of patients who received aboBoNT-A 800
U, a greater proportion of patients with MS achieved
each of these thresholds versus patients with SCI.

Statistically significant improvements from baseline
in I-QoL total summary scores at Week 6 were observed
for both aboBoNT-A doses versus placebo in the SCI and
MS groups (all p <0.001; Table 2; Figure 2). Overall,
>60% of patients achieved =11-point improvement in
I-QoL total summary scores at Week 6 (all p <0.05 vs.
placebo) regardless of etiology. A higher proportion of
patients with MS than SCI reached this threshold. In
addition, within the MS group, improvements from
baseline of =11 points were greater with aboBoNT-A
800 U compared with aboBoNT-A 600 U.

Significant improvements from baseline in all I-QoL
domain scores were observed for both etiologies with
either aboBoNT-A dose versus placebo at Week 6 (all
p <0.05; Table 2).

There were statistically significant improvements from
baseline in all urodynamic parameters at Week 6 with both
doses of aboBoNT-A versus placebo regardless of etiology,
except for DC with aboBoNT-A 800 U in the SCI group and
with aboBoNT-A 600U in the MS group. Change from
baseline in MCC and MDFP was greater for both etiology
groups versus placebo; magnitude of improvements were
similar (Table 2; Figure 3A-D). The proportion of patients
with no IDCs during storage with aboBoNT-A 600 U, 800
U, and placebo, respectively, was 42%, 50%, and 2% in the
SCI group and 50%, 67%, and 17% in the MS group
(Figure 3E,F). Changes from baseline in DC were
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TABLE 1 Baseline patient and disease characteristics by NDOI etiology
Parameter SCI MS
AboBoNT-A AboBoNT-A AboBoNT-A AboBoNT-A
Randomized Placebo 600 U 800 U Placebo 600 U 800U
population (N=113) (N=114) (N=114) (N=49) (N=48) (N=47)
Age, years
Median (IQR) 41.0 (18.0) 41.0 (20.0) 38.0 (18.0) 50.0 (18.0) 45.0 (16.0) 54.0 (20.0)
Age >65 years, n (%) 6 (5) 6 (5) 11 (10) 6 (12) 2(4) 5(11)
Male, n (%) 76 (67) 94 (83) 88 (77) 12 (25) 12 (25) 13 (28)
BoNT-A non-naive, n (%) 27 (24) 31 (27) 30 (26) 16 (33) 15 (31) 20 (43)
Duration of NDOI symptoms, months
n 113 114 114 47 47 46
Median (IQR) 76.0 (142.0)  79.5 (118.0) 60.5 (110.0) 83.0 (105.0)  94.0 (109.0) 102.5 (142.0)
Anticholinergic use at 0 1(1) 1(1) 0 0 0
baseline, n (%)
Daily CIC frequency at screening
n 110 112 110 46 44 47
Median (IQR) 5.0 (1.6) 53 (2.2) 5.0 (2.0) 4.2 (2.6) 3.9 (2.3) 4.6 (3.3)
Prior UTI within 15 (13) 20 (18) 26 (23) 10 (20) 8 (17) 12 (26)
6 months, n (%)
Duration of stable SCI injury or MS, months
Median (IQR) 78.0 (164.0)  80.5 (119.0) 78.0 (136.0) 206.0 (172.0)  131.5 (173.5) 208.0 (206.0)
Neurological level of SCI,
n (%)
T1 6 (5) 6 (5 1 (D)
T2 3(3) 44 6 (5)
T3 8 (7) 6 (5) 5@
T4 10 (9) 10 (9) 13 (11)
TS 3(3) 7 (6) 8 (7)
T6 11 (10) 12 (11) 8 (7)
T7 9 (8) 6 (5) 2(2
T8 9(8) 9 (8) 9(®)
T9 9 (8) 4(4) 5@
T10 11 (10) 2(2) 15 (13)
T11 12 (11) 10 (9) 10 (9)
T12 13 (12) 17 (15) 18 (16)
L1 3(3) 10 (9) 202
L2 1(1) 4(4) 4(4)
L3 0 1 (1) 33)
L4 1(1) 2(2) 2 (2)
L5 3(3) 2(2) 202
S1 1 (1) 2(2) 0
Missing 0 0 1(1)

(Continues)



Median (IQR)
MDFP, cm H,0

n

Median (IQR)
V1stIDC, mL

n

Median (IQR)

187.0 (178.0)

102
57.0 (47.0)

102

134.5 (153.0)

222.0 (185.5)

104
53.5 (37.5)

101
147.0 (126.0)

252.5 (213.0)

97
60.0 (54.0)

98
202.0 (207.0)

213.0 (156.0)

36
38.0 (36.0)

38
138.5 (147.0)

190.5 (208.5)

42

47.5 (31.0)

42

144.0 (156.0)

158 Wi LEY- urology DENYS ET AL.
TABLE 1 (Continued)
Parameter Sc1 MS
AboBoNT-A AboBoNT-A AboBoNT-A AboBoNT-A

Randomized Placebo 600U 800 U Placebo 600 U 800U
population (N=113) (N=114) (N=114) (N=49) (N=48) (N=47)
Cause of SCI, n (%)

Traumatic 101 (89) 101 (89) 99 (87)

Vascular/infarction 3(3) 1(1) 4(4)

Focal mechanical 3(3) 3(3) 4(4)

compression

Other 6 (5) 9(8) 7 (6)
AIS grade, n (%)

A 61 (54) 69 (61) 74 (65)

B 14 (12) 10 (9) 11 (10)

C 16 (14) 14 (12) 14 (12)

D 17 (15) 16 (14) 11 (10)

E 4(4) 2(2) 3(3)

Missing 1(1) 3(3) 1(1)
Classification of MS, n (%)

Relapsing remitting 25 (51) 27 (56) 25 (53)

Secondary progressive 14 (29) 17 (35) 13 (28)

Primary progressive 6 (12) 3(6) 7 (15)

Relapsing progressive 2 (4) 1(2) 1(2)

Other 24 0 1(2)
NDOI episodes per week

n 110 112 110 46 44 47

Median (IQR) 27.0 (17.0) 26.0 (16.0) 28.0 (19.0) 34.5 (22.2) 30.5 (32.1) 30.3 (19.0)
I-QoL Total summary score

n 113 111 114 49 46 47

Median (IQR) 36.4 (29.5) 33.0 (34.1) 28.4 (30.7) 39.8 (36.4) 34.1 (30.7) 37.5 (25.0)
Urodynamic population n =106 n=108 n=102 n=42 n=45 n=44
MCC, mL

n 106 108 102 41 44 43

229.0 (223.0)

40
46.5 (40.0)

37
130.0 (128.0)
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TABLE 1 (Continued)
Parameter SCI MS
AboBoNT-A AboBoNT-A AboBoNT-A AboBoNT-A
Randomized Placebo 600 U 800 U Placebo 600 U 800 U
population (N=113) (N=114) (N=114) (N=49) (N =438) (N=47)
DC, mL/cm H,0
n 102 104 97 35 43 40
Median (IQR) 26.0 (34.0) 21.0 (27.5) 23.0 (29.0) 31.0 (37.0) 23.0 (25.0) 24.5 (43.0)

Note: Data shown are for the pooled randomized population.

Abbreviations: AboBoNT-A, abobotulinumtoxinA; AIS, American Spinal Injury Association (ASIA) Impairment Scale; BONT-A, botulinum toxin type A; CIC,
clean intermittent catheterization; DC, detrusor compliance; I-QoL, incontinence quality of life; IQR, interquartile range; MCC, maximum cystometric
capacity; MDFP, maximum detrusor filling pressure; MS, multiple sclerosis; N, number of patients in treatment group; n, number of patients in category;
NDOI, neurogenic detrusor overactivity incontinence; SCI, spinal cord injury; U, units; UTI, urinary tract infection; V1stIDC, volume at first IDC.

(A) Placebo AboBoNT-A 600 U AboBONT-A 800 U (B) Placebo AboBONT-A 600 U AboBONT-A 800 U
o 0 o 0 -
£ £
K} ] -5
8% -5 I 8=
] 29 _10 [
£s ! ! £z I ] |
2 5 -101 L 1 E 5 -15- l 1
%o ! & o T
c c -20 - \|
o § -151 ok *xx 2 § ¥ | | *
] 1 o T #%x © 9@ -251 + I o**
§ § -20 4 - | 1 § § L owxx T I * k%
£ L ok € -30 1 T l
3 sl : ; : ; : ; 3 35l : ; ; ; ; ;
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time post treatment (weeks) Time post treatment (weeks)
Placebo, n 90 99 90 Placebo, n 34 41 39
AboBoNT-A600U,n 93 104 98 AboBoNT-A600U,n 39 40 38
AboBoNT-A800U,n 94 99 92 AboBONT-A800U,n 42 40 46
(C) Placebo (N=113/n=99) (D) Placebo (N=49/n=41)
AboBoNT-A 600 U (N=114/n=104) AboBoNT-A 800 U (N=114/n=99) AboBoNT-A 600 U (N=48/n=40) AboBoNT-A 800 U (N=47/n=40)
100 - 100 1 *kk
90 - 90 1 % o
80 * %k 80 1 %ok
:\; 70 *okok sk § 70 1
= 60 4 . S, 601
S 50 € 501 wp FEE
.g ] * %k g |
£ 40 E 40
& 304 ok ok 2 30
20 4 20 1
10 A 10 4
0 0
>50% >75% 100% >50% >75% 100%
Level of reduction from baseline Level of reduction from baseline

FIGURE 1 Change in weekly number NDOI episodes® in patients with (A) SCI and (B) MS, and proportion of patients® with different
thresholds of improvements from baseline at Week 6 with (C) SCI and (D) MS. *p < 0.05; **p < 0.01; **p < 0.001. Data in (A) and (B) are LS
mean + SE. Data shown are for the randomized pooled population (DBPC period). *Based on the MMRM model to assess difference in change from
baseline between each aboBoNT-A dose group (600 or 800 U) versus placebo at each timepoint (Weeks 2, 6, and 12) with treatment group, visits
(Weeks 2, 6, and 12), treatment by-visit interaction, etiology of NDOI [SCI or MS], prior intradetrusor use [BoNT-A-naive or BONT-A-non-naive]),
treatment-by-visit-by-etiology group interaction, study as fixed effect variables, study baseline value as covariate, and patient as a random effect. *The
outcomes are based on logistic GLMM model to assess difference between each aboBoNT-A dose group (600 or 800 U) versus placebo with treatment
group, stratification factors, visit (Weeks 2, 6, and 12), treatment-by-visit interaction, study baseline-by-visit interaction, treatment-by-visit-etiology
group interaction, study as fixed effect, and study baseline covariate and patient as random effect. Week 6 data only are presented. AboBoNT-A,
abobotulinumtoxinA; BoNT-A, botulinum toxin type A; DBPC, double-blind placebo-controlled; LS, least square; GLMM, generalized linear mixed
model; MMRM, mixed-model repeated measures; MS, multiple sclerosis; N, number of patients in treatment group; n, number of patients with data;
NDOI, neurogenic detrusor overactivity incontinence; SCL, spinal cord injury; SE, standard error; U, units
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Placebo (N=113)
(A) AboBoNT-A 600 U (N=114) AboBoNT-A 800 U (N=114)
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Placebo (N=49)

(B) AboBoNT-A 600 U (N=48) AboBoNT-A 800 U (N=47)
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FIGURE 2 Change from baseline to Week 6 in I-QoL total summary score® in patients with (A) SCI and (B) MS. ***p < 0.001 vs.
placebo. Data are LS mean + SE. Data shown are for the randomized population. *Based on the MMRM model to assess difference in change

from baseline between each aboBoNT-A dose group (600 or 800 U) versus placebo with treatment group, visits (Weeks 6 and 12), treatment

by-visit interaction, stratification factors (etiology of NDOI [SCI or MS], prior intradetrusor use [BoNT-A-naive or BONT-A-non-naive]),

treatment-by-visit-by-etiology group interaction, study as fixed effect variables, study baseline value as covariates, and patient as a random
effect. The statistical model includes Weeks 6 and 12; only Week 6 results are presented. AboBoNT-A, abobotulinumtoxinA; BoNT-A,
botulinum toxin type A; I-QoL, incontinence quality of life; LS, least squares; MMRM, mixed-model repeated measures; MS, multiple

sclerosis; N, number of patients in treatment group; n, number of patients with data; NDOI, neurogenic detrusor overactivity incontinence;

SCI, spinal cord injury; SE, standard error; U, units

significantly greater with aboBoNT-A 800 U versus placebo
in the MS group (Table 2).

Median time to retreatment was over 39 weeks in all
aboBoNT-A groups, for both etiologies, versus 19-24
weeks with placebo (Table 2). Regardless of aboBoNT-A
dose, over 35% and 52% of patients with SCI and MS,
respectively, did not receive retreatment until 48 weeks
after their initial aboBoNT-A treatment.

3.3 | Safety

Proportions of patients with TEAEs were similar across
etiologies, and no clear difference in the TEAE profile was
observed between treatment groups (Table 3). With both SCI
and MS etiologies, the most frequent TEAE across treatment
groups (including placebo), was symptomatic UTI, consistent
with the rates of prior UTI at baseline. Serious UTIs (defined
as any UTI that results in death, is life-threatening, results in
or prolongs hospitalization, results in a persistent or
significant disability, congenital anomaly, or any other
important medical event that may jeopardize the patient)
were reported in the first 12 weeks in the SCI group, by
three, one and two patients, respectively, with aboBoNT-A
600 U, 800 U, and placebo, and by one, two and one patients,
respectively, in the MS group. The remaining two TEAEs
occurring in 25% of patients during the DBPC treatment
cycle were hematuria in patients with SCI and MS, and
bacteriuria in patients with MS (Table 3).

4 | DISCUSSION

In this pooled analysis of the CONTENT studies, patients
with NDOI who were regularly performing CIC experi-
enced significantly improved bladder symptoms, urody-
namic parameters, and I-QoL with aboBoNT-A treatment
versus placebo, in both SCI and MS etiologies.

Overall, the majority of patients who participated in
the CONTENT studies had SCI. Other than demographic
differences related to the etiology, there were limited
differences in baseline disease characteristics between
etiologies, perhaps due to the requirement that all
enrolled patients performed CIC routinely for 24 weeks,
resulting in a more homogeneous study population.
However, as may be expected in view of the duration and
extent of neurological impairment in the SCI group, a
higher MDFP and lower DC was observed relative to
patients with MS. A slightly higher number of NDOI
episodes at baseline were recorded in the MS group,
which could be due to these patients having a greater
ability to sense the occurrence of NDOI episodes than
patients with SCI.

Efficacy of aboBoNT-A 600 and 800 U treatment on
reduction in NDOI episodes was demonstrated in both
SCI and MS (with a potential dose-response effect
observed in the latter); magnitudes of improvement were
comparable to a previous pooled analysis of phase III
studies investigating the efficacy of onaBoNT-A in
patients with NDOI according to SCI or MS."”
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Clrodynamics

(A) W Placebo (N=106) (B) W Placebo (N=42)
® AboBoNT-A 600 U (N=108)  ® AboBoNT-A 800 U (N=102) ® AboBoONT-A 600 U (N=45)  ® AboBoNT-A 800 U (N=44)
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FIGURE 3 Change from baseline in MCC and MDFP,* and proportion of patients with no IDC® at Week 6 in patients with SCI (A, C, E)
and MS (B, D, F). **p < 0.01; ***p < 0.001 vs. placebo. Data for (A)-(D) are LS mean + SE. Data shown are for urodynamic pooled population
(DBPC period). *Based on an analysis of covariance model to assess difference in change from baseline between each aboBoNT-A dose group
(600 or 800 U) versus placebo at Week 6, with treatment group, stratification factors (etiology of NDOI [SCI or MS], prior intradetrusor use
[BoNT-A naive or non-naive]), study baseline value, study and the treatment-by-etiology group interaction as fixed effect variables; "Based
on logistic regression model to assess difference between each aboBoNT-A dose group (600 or 800 U) versus placebo at Week 6, with
treatment group, stratification factors (etiology of NDOI [SCI or MS], prior intradetrusor use [BoONT-A naive or non-naive]), study, and
treatment-by-etiology group interaction as fixed variables. AboBoNT-A, abobotulinumtoxinA; BoNT-A, botulinum toxin type A; DBPC,
double-blind placebo-controlled; IDC, involuntary detrusor contraction; LS, least squares; MCC, maximum cystometric capacity; MDFP,
maximum detrusor filling pressure; MS, multiple sclerosis; N, number of patients in treatment group; n, number of evaluable patients;
NDOI, neurogenic detrusor overactivity incontinence; SCI; spinal cord injury; SE, standard error; U, units
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TABLE 3 Summary of TEAEs up to Week 12 and over the full DBPC treatment cycle reported in 25% of patients in any treatment group
by etiology
SCI MS
AboBoNT-A AboBoNT-A AboBoNT-A AboBoNT-A
Placebo 600 U 800U Placebo 600 U 800 U
TEAE (N=112) (N=113) (N=114) (N=49) (N=47) (N =48)
During first 12 weeks of DBPC cycle, n (%)
Any TEAE 45 (40) 54 (48) 51 (45) 21 (43) 20 (43) 17 (35)
Any serious TEAE 44 6 (5) 0 3(6) 1(2)
TEAEs with incidence 25% in any group
UTI? 17 (15) 15 (13) 18 (16) 10 (20) 8 (17) 6 (13)
Hematuria 4 (4) 6 (5) 1(2) 1(2) 3 (6)
During full DBPC cycle, n (%)
Any TEAE 53 (47) 62 (55) 62 (54) 25 (51) 26 (55) 26 (54)
Any serious TEAE 7 (6) 11 (10) 1(2) 7 (15) 5(10)
TEAEs with incidence 25% in any group
UTI? 21 (19) 21 (19) 30 (26) 11 (22) 12 (26) 14 (29)
Bacteriuria 0 3(3) 0 3 (6) 1(2)
Hematuria 4(4) 8 (7) 1(2) 1(2) 3 (6)
Prior UTI® 15 (13) 20 (18) 26 (23) 10 (20) 8 (17) 12 (26)

Note: Data shown are for the pooled safety population (DBPC period).

Abbreviations: AboBoNT-A, abobotulinumtoxinA; DBPC, double-blind placebo-controlled; NDOI, neurogenic detrusor overactivity incontinence; N, number
of patients in treatment group; n, number of patients with event; TEAE, treatment-emergent adverse event; U, units; UTI, urinary tract infection.

AUTI was defined as a positive urine culture result with a bacteriuria count of >10° colony forming unit/mL, leukocyturia of >5/high power field and
symptoms suggestive of a UTI (may be atypical symptoms in NDOI population). If a patient experienced more than one event in a category, the patient is

counted only once in that category.

"Within 6 months before screening.

Median time-to-retreatment appeared to be longer in
patients with MS versus SCI, and a potential
dose-response effect was observed. This could be due
to greater sensitivity in patients with MS to detect
differences in the level of UI between catheterizations
and pad or condom changes, which may also have led to
later reporting of a reduction in UI episodes of at least
30% (the threshold for retreatment) versus the SCI group.

Although this study did not formally compare the
difference in response to aboBoNT-A treatment between
SCI and MS groups, aboBoNT-A appeared to be more
efficacious at 800 U for reducing UI episodes in patients
with MS, which was not observed in the SCI group. A
greater placebo effect was observed in the MS group
compared with the SCI group across efficacy parameters,
consistent with previous studies.'”?**! These findings
are theorized to be due to patients with MS retaining a
greater degree of bladder sensitivity than patients with
SCI. Indeed, the higher center descending pathways that
are responsible for the inhibition of bladder contractions
may be more intact in an MS population than an SCI

population. The majority of patients with SCI (60%) in
the present study were AIS Grade A (no motor or sensory
function below the level of injury).

Improvements in symptoms with aboBoNT-A in the
present study were reflected in urodynamic parameters,
and thus bladder function, in a similar manner for the SCI
and MS groups, consistent with results of onaBoNT-A
treatment in patients with NDOI, with improvements
observed to similar extents.'” This trend was confirmed
across urodynamic endpoints with onaBoNT-A, consistent
with the pooled analysis of previous aboBoNT-A phase III
studies.'® However, the majority of the MS group were not
performing CIC before treatment in onaBoNT-A studies,
so significant increases in post-void residual urine, urinary
retention, and instigation of CIC were observed, all
of which were associated with an increased incidence of
UTIs."” In the present analysis, the safety profile of
aboBoNT-A was similar for patients with SCI and MS, all
of whom were regularly performing CIC, which will have
avoided the risk of elevated post-void residual urine
volume and urinary retention AEs.
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5 | LIMITATIONS

Although significance differences were observed between
aboBoNT-A groups and placebo for each etiology, the
sample size was not powered for etiology subgroup
analyses, and no imputations to account for missing data
were performed, which may limit the conclusions of this
analysis.”* Furthermore, the number of patients enrolled
with MS was small compared to those with SCI. In
addition, findings are specific to patients with NDOI due
to SCI and MS who perform regular CIC.

6 | CONCLUSION

Pooled analysis of the phase III CONTENT1/CONTENT?2
studies confirmed that aboBoNT-A treatment improves
symptoms of NDOI in patients with SCI or MS who have
an inadequate response to oral therapy and regularly
perform CIC. A reduced number of NDOI episodes, and
improved bladder storage capacity and filling pressure,
and I-QoL were observed. AboBoNT-A was well-
tolerated with no apparent adverse impact on safety,
including risk of UTIs.
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